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TI - MULTILAYER Al ALLOY PLATED METALLIC MATERIAL EXCELLENT IN CORROSION 
RESISTANCE 

AB - PURPOSE: To reduce plating defects, such as pinhole and crack, in Al 
allot plating and to improve various characteristics, such as 
corrosion resistance, to a greater extent. 
- CONSTITUTION: Plural Al alloy plating layers, different in composition 
and/or alloy components, are formed on a part or the whole of the 
surface of a base material . Each plating layer contains alloying 
elements of at least one group among the following: (1) 0.005-10 
atomic %, in total, of at least one element selected from Cu, Ag, Fe, 
Co, and Ni; (2) 0.01-20wt.%, in total, of at least one element 
selected from Mg, Ca, Sr, Ba, Zn, Cd, In, Tl, Si, Ge, Sn, Pb, As, Sb, 
and Bi; (3) 0.005-5wt.%, in total, of at least one element selected 
from Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W, and Re; (4) l-50wt . % Mn. By 
this method, corrosion resistance can be improved, and further, 
various other functions can be provided to the plating film by 
changing the alloying elements in respective layers. 
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(57) QW] 

=&£>o£lf te, (DStfT 0.005—10at%CDCu, A 
g, Fe, Zo&£XSli\fr%m\Z*\tt'Pf&< £*> 1 a<o5c 
X* ®-&fffT0.01~~20wt%cDMg, Ca, Sr, Ba, Zik Cd. 
In, Tl, Si, Ge, Sn, Pb, As, SM3,fctfBia*SS«nfc 
4>&< im<D7tms <3>£fhT 0.005-5wt%OTi, 
Zr, Hf, V, Nb, Ta, Cr, Mo, W*5itfRe^51Bnfc 
< <h h 1 SOtcX, @ 1 ~50wt % <E>Mn(D'>7£ < <t fe 

AM?**. 
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6-116748 



(D-^frT 0.005-10at%£)Cu, Ag, Fe, Co*3«fctXNij&>& 
»*H&4>tt < £ & 1 fKDTC*, 
®^ft*T0.01~20wt%(7)Mg, Ca, Sr, Ba, Zn, Cd> In, 
TK Si, Ge, Sn, Pb, As, Sb££tfBi^ 6jg^n£^fc 

< t&im&Ttm. 

®-&§fT 0.005- 5wt%£>Ti, Zr, Hf, V, Nb> Ta, C 
r. Mo, W$>&mefrz>M'<*nft'PU< <2:fe 1 8£>tg 

€>1— 50wt%CDMn e 
[0 0 0 1] 
[0 0 0 2] 

[t£*coftffi] AIfcL/<J4Al#fta6t> «n 

[0 0 0 3] ifi^irMO, 
««A^*ft*«^Ta^OAJ-&^o€T^J«»*«ii 

K£5«tC£)o ifStffl^fcAi -Mn^&a&o 
[0004] L^u&tf*^, cn^oA^Ccfc^^^^ 

ft. Ai*&^»o*ia— «Jc«<Tieoi*Kia<b^**jg 

[0 0 0 5] ^WPoUH£0¥ifcf««M#&«"rTJC, 
Zn*a&o*tA]*»-o*Sr*»{b-r-5Cit&ffi*Lfc. 
. L*>U Zn*86-3#<Oi»XttAJ»fl&o€r©W^T*S» 

[0 0 0 6] 



■a. Ai-ibi««ft»r?e*a(;«&-r«Ai*^«o 

[0 0 0 7] 

[■■&**-rs&86©^a] Al-Mn#-&&ft£<Z>AI<& 

[0 0 0 8] :if;, <!4#&M^®cd 
tfc«<0AlS&#o€rJl£*rU ftftotiWEQ-® 

<D'j>tji < t h—-Dcom<D£i&Km$:^m-tz> z. t 

£TZ>. »4tt^«n&Al^*JH*o**«»fc* 
20 (D^frT 0.005- 10a t%tf)Cu, Ag, Fe, Co43<fcZ*Nitf>& 

winfc^ft < <h fe i «g>tc*. 

®^§rT0.01-20wt%<OMg, Ca, Sr, Ba, Zn, Cd, In, 
TI, Si, Ge, Sn, Pb, As. Sb£<ktfBi«> 

<3>-&W"Tf 0.005— 5wt%CQTi, Zr, Hf, V, Nb, Ta, C 
r, Mo, W*±tfRc*>6*«nfc^ft< >fe II^tc 

® 1— 50wt%CDMm 
[0 0 0 9] *«9I<0#affi«SC»^TSi* MfBAl^^ 

^50vt%(DMn$^^^AI~Mn^^dS)^^STfe5. 
[0 0 10] 

««. /t*;Ht, ««, feb<fi?s*Ojt£ 

» fe L < SIKfitta: £ tiOJWRT * t> T fe <fc 
4? [0 0 1 l] JfifleftJCIi. -to±lclgrAi^dbo*jS 
■t©*»tt*»a6*&»ir, Sfr^JgtAi'&^Kco 

*»*JR±lc*j«-r 5 i: ^ Iw^fi&TafifflJS L T fe <fc Vi. 

[0 0 12] ^B|(Oj5o$M»lt S#:^H«Gl!^ 
OW<Z)'&A7C*S'&*1-SAI^«)o#JBS:2JBa±«r 

5^ lt^s. ^o^^rrAi^^o^^wfb-r^c^ii 
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±U © ^yt$k £■ mtiQ-t Z £ <h K <fc D £ o ^ &jg££* 
C t K <fc 0 46 a €f &ROfim#-b# L xtf y h ig&cDjg 

[0 0 1*3] ®-&ffT 0.005-10at%(DCu, Ag, Fe, Co 

[0 0 14] <2)^ftT0.01— 20wt%tf)Mg, Ca, Sr, Ba, 
Zn, Cd, Id, TK Sk Ge, Sn, Pb, As, Sb££tfBift>£ 

»«nfc*j>&< 1 1> i a©7c*. 

[0 0 15] OdW"? 0.005- 5wt%CDTi, Zr, Hf, 
V, Mb, Ta, Cr, Mo, Wfe«fctfte)&>&Stftt&^&< £ 
1 ScOte^o 
[0 0 16] ®1 — 50wt%CDMn o 

[0 0 17] iiJP^7C**«Cu, Ag, Fe, Co*5<£ t*Ni#> 

5EX<0'&S|-^Nr»d: 0.005— 10a t% (JR^5g) , «fcOJf? 
3;l,<fct0.5— 7at%OI6Hl*MM:t> # 0.005 at*** 

ftllf* tfe S £ |6j± Lft 10a t % £ tfittfetta* 

KM. 

[0 0 18] i6Jn^&7C*rt*Mg, Ca, Sr, Ba, Zn, Cd, 
In, ri, 3i, Ge, Sn, Pb, As, Sb&&ZfB\fr£>MtitXfZ 

#*TSte0.01-20wt%, <fc0#S:Ktt 0.1-5wt%O 
«Hrt*tJ:n. o.oiwt%*^Tfi, /£J»<&«teat*sgsjD 

[0 0 19] aHDft*5E**«Ti. Zr, Hf, V, Nb, Ta, 
Cr, Mo, Wi5^rXRe^e>S^n^^:< <hfc 1 M<D&m 
-C ^tlb COTC^cO^ft^SH 0.005- 5 wt 
cfcO$F£L<te 0.5— 3wt%cD$5H|Al^J:V^ 0.00 

[0 0 2 0] jfiao^*7c**«iin-c*s»&. cn^co^c 

1 -50wt %, «fc D#£ L < tel0-40wt 
^>K^-f htftC&O, SOwt^^SxS^ifeJR^ 
[0 0 2 1 ] ftAl^&fto^JBtt, -tte(D-®o^iTn 
*3> WAIttn^®- (3)CDVi*rn^— oo»©^7C3Sa: 



ff£L<(i, *!>£<<!:*> lB<DAl£&8&o#B, # 
ICg±/g<7)Al o *JB*t®oifa 1 -50wt % 

ckD£?£L<te, &AI^*o#B^Vii*tlfel- 
50vt%OMn$r^#-r^>AI-Mn^'&^56o^STfe5 o 
[0 0 2 2] ftAl^fe8&o*B<D#j*tt» X£»*& 

[0 0 2 3] *B»o*©*j«iUTtt. ttjS (^£tc 

«) ^att-5Ai^»o*B**>j>ft<tt>2jB?¥a-rn 
^a^A^iiftdMcDAi^eodji^fiE-rdW 

# [0 0 2 4] Cl<Dcfc3«cJB«riJ<Z>Al&**»»o**» 

[0 0 2 5] ^g56o^COgS5c?CKLT«2^^±TS 

10jg^TT-+-^T^^>. *AI6*«6o#B(DBlJSfcWL 
Ttt, **L<»40.01tfraa 
-hT&£o *B*o*O^#:©«fftt30MrnJKT^if^ 
^ IK 

[0 0 2 6] 

100 mm<DftffiJHtRte#U «ftttttllKS«ffitr^BA 
JSL, Al^^*Bi&o#*tE*>^*fPdcL, 

[0 0 2 7] ^og^ft 
4ft7 : AICl 3 -NaCI-KCl (AICIj 62 no IX, KaCl 20 mo 

1%, KCl 18moU) 
JSMS : 200<C 

milUX : XCIo 0.1—6000 ppm 
S^tSS : 5 —70 A/dm 2 
fSSSji : 0.3-m/sec 

so ^4^pfl->4o < c, 5%m7k*p&mmm3mm) teoiM 
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5 

5 : 0. 1mm *Si 4 : 0. 1mm RiiO. 3 mm*«, 
3 : 0. 3 niin«±0. 5 mnifcSt, Ni : 0. 5 mmfi*±, 1 : 

[0 0 2 8] JGBffiOXtt . 

mmtezm^-c, &<o4mvs\zmm\z&r)i&miiQx&& 
&&2>&nm.kmmfrv* a : m«/k x : mm 

[0 0 2 9] Xtfy Hgftft 

"C S&mSft : 9000 A, : 121M tlDJEE 

A : 1960 N, SSaft : 1X^7 h/^^fr^attX 
#^Si^o X#*H*»tt«U «*o««JCJ:0 

5gHrciWKL,fc. 5: UjftR5000jftK±, 4: fmgc 
5000j£*Sk 3500j£jK±, 3: fI^*3500^[*St, ' 2000 
jOK±, 2 : fr^»2000^*», 500jft«±, 1 : fT^ 

[0 03 0] a6o#^a 



(4) ^Bj3p6- 1 1 6 7 4 8 

6 

.[0 0 3 1] (**W2)*JBWl(CE*C0^{fcfeSi»l!ffi 
-To 

id [0 0 3 2] 

: AlCU-NaCl-XCI (AlCh 62 moIX* NaCl 20 mo 
IX, KC1 18 fflolX) 
: 200t: 

SsiDX : MnCh 0. 1 -6000 ppm 
m^mm : 5 -70 A/dm 3 
: 0. 3 m/sec<> 
[0 0 3 3] 

mi, m2\z^vftmmm<Df^Mit^m 

[00 34] 
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